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Abstract

In order to improve the energy recovery efficiency and braking stability during the braking process
of pure electric vehicles, a road recognition device based on a fuzzy algorithm was designed by
analyzing the structure and working principle of the electric vehicle composite braking system to
track the peak adhesion coefficient of the road surface and obtain the maximum braking force of
the brake. A strategy method based on model predictive control (MPC) was proposed to track the
optimal slip rate of brake force distribution. In this way, energy recovery efficiency is maximized
and collaborative simulation analysis is conducted using AVL/CRUISE and MATLAB/Simulink si-
mulation environments. The results show that compared with the control strategy before optimi-
zation, the proposed control strategy not only ensures the braking stability of the vehicle, but also
has a smaller braking distance, shorter braking time, larger motor braking torque, and slower de-
crease in battery state of charge (SOC) value. Under FTP and new European driving cycle (NEDC)
conditions, the battery charge state value significantly increased by 0.66% and 0.46%, respectively.
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Figure 1. Structure diagram of electromechanical composite braking system
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Table 1. System resulting data of standard experiment
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Figure 2. Overall structure of pavement recognizer
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Figure 3. Schematic diagram of optimal slip rate
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Figure 4. Electromechanical composite brake control flow
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Figure 5. Braking distance curve
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Figure 6. Braking acceleration curve
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Table 2. Basic parameters of the vehicle
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Figure 7. Energy curve of SOC recovery under FTP
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Figure 8. SOC change curve under FTP
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Table 3. Simulation data under FTP working condition
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Figure 9. Energy curve of SOC recovery under NEDC
9. NEDC T SOC [EYtayae = thzk

MG 4 LA, /£ NEDC TOLF, HI MPC 3EATARALXS ELOLAL AT A Hicdle, e ml Wi Wl B 1 17
—fE i, % SOC HFEE T 0.46%.

DOI: 10.12677/m0s.2024.131012 120 e RSE TR

m


https://doi.org/10.12677/mos.2024.131012

KA 4

1 — it
70. 0 — ikl

SOCAE A,

67.0 4

66. 5

0 200 400 600 800 1000 1200
i TE] (S)
Figure 10. SOC variation curve under NEDC
10. NEDC T SOC T 1kiizk

Table 4. Simulation data under NEDC working condition
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